In animals who are starved, fed a high fat diet, or rendered insulin-deficient, the rate of synthesis of hepatic fatty acid is greatly diminished (1, 2). The possible control mechanisms responsible for this, and for the related hyperlipogenesis that follows feeding carbohydrate to starved rats, have been discussed in recent reviews (3, 4). One of the potential control points that has received relatively little attention is the translport system in mitochondrial membranes responsible for the exit of citrate from mitochondria into the cytosol. Citrate in the cytosol of the cell serves as substrate in the citrate lyase (EC 4.1.3.6) reaction (5), thereby generating acetyl CoA. Acetyl CoA so formed provides all carbons from which fatty acids are synthesized in the cytosol. Accordingly, considerable attention has been devoted to an evaluation of the regulation of the citrate lyase reaction in fatty acid synthesis (4, 6). Even though concentrations of citrate lyase tend to be elevated when rates of fatty acid synthesis are high, the altered activities of citrate lyase cannot be directly correlated with fluxes in fatty acid synthesis during all physiological states (7). It appears that changes in the activity of this enzyme follow the changes in rates of fatty acid biosynthesis and do not initiate them (7). The possibility remains open, however, that the rate of exit of citrate from mitochondria could functionally regulate the rate of acetyl CoA formation, independent of variations in the amount of citrate lyase present.
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Results to be presented in this report demonstrate that low concentrations of palmitoyl CoA inhibit citrate transport, while higher concentrations inhibit both citrate and malate transport. We shall discuss the importance of these observa-1003 tions in relation to the possible mechanisms controlling rates of fatty acid synthesis. in the presence of 1 mM imalate (Fig. 2) . The use of higher external citrate concentrations (2.5 or 10 mM) decreased the inhibition by palmitoyl CoA (Fig. 3) , suggesting the existence of a competition. Also, the inhibition at a given concentration of palmitoyl CoA was decreased at higher mitochondrial protein concentrations (Fig. 4) . The inhibitory effect of palmitoyl CoA could be prevented by prior addition of albumin, and it could be partially reversed by the subsequent addition of albumin (Fig. 5) . From data presented in Figs. 4 (Fig. 7) . Themitochondrial protein concentrations were 6 mg/ml (@-4), 3 mg/ml (0-O), or 1.5 mg/ml (* -*). Experimental conditions were otherwise the same as those described in the legend to Fig. 3 , with 1 mM citrate. (10, 11) . The exchanging anion was 1 mM citrate for the tricarboxylate carrier (curve T) and 5 mM inorganic phosphate for the dicarboxylate carrier (curve D). The percentage inhibition was calculated as described in the legend to Fig. 2 . 
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The major finding presented demonstrates that palmitoyl CoA, at concentrations of about 6-8 nmol/mg mitochondrial protein, reduces the rate of exit of citrate from mitochondria by 50% under experimental conditions described. Although some of the effects of long-chain fatty acyl CoA derivatives on various enzymes result from nonspecific alteration of protein structure caused by the surface active properties of these compounds (14) , palmitoyl CoA reversibly inhibits certain systems in a specific manner. For example, the percentage inhibition by palmitoyl CoA of the exit of citrate from mitochondria was diminished when the citrate concentration in the medium was elevated (Fig. 3) . This concentration dependence, with greatest inhibition at lower citrate levels, supports the specificity of palmitoyl CoA action on the tricarboxylate transport system. In addition, the differential effects of palmitoyl CoA on the dicarboxylate and the tricarboxylate transport systems suggest specificity of action. As shown in Fig. 6 , when Pi/['4C]malate exchange was measured, the concentration of palmitoyl CoA required to achieve 50% inhibition was about three times the amount observed for inhibition of the tricarboxylate carrier by 50%. As shown in Fig. 7 Reports on the effects of long-chain fatty acyl CoA derivatives on other mitochondrial transport systems have recently appeared (15) (16) (17) . Palmitoyl CoA and oleoyl CoA inhibited transport of ADP into rat.liver mitochondria, whereas the free fatty acids had no effect. The rapid inhibition by fatty (15) . The fatty acid biosynthetic pathway appears to be highly integrated, both with respect to the coordinate nature of the control of synthesis of various enzymes associated with the pathway and with respect to the multiple sites of inhibition of fatty acid synthesis by elevated concentrations of longchain fatty acyl CoA derivatives (3, 18) . In addition, cellular mechanisms exist that coordinate the rates of other pathways in relation to that of fatty acid synthesis. There tends to be a direct correlation between fluxes of hepatic fatty acid oxidation and gluconeogenesis (19, 20) , and these rates are inversely related to that of fatty acid synthesis (3, 21 Fraction Number
